BASKENT UNIiVERSITESi

ELEKTRIK-ELEKTRONIK MUHENDISLiGi BOLUMU
EEM-214 ELEKTRONIK LAB.

DENEY 1
Light-Emiting and Zener Diodes

Part 1 LED Characteristics

a-)Devreye bagladigimiz diren¢ R(measy=101,25€2

b-)Devredeki LED ilk 15181 verene kadar voltaji 0V'tan baslayarak arttirdik.Isik vermeye
basladig1 anda:

Vb=1,791 V (LED iizerindeki voltaj)

Vr=0,165V (100 Q’luk direnc iizerindeki voltaj)

Ip=Vr/R =0,165V /101,25 Q = 1,630 mA (100 Q’luk direng iizerindeki akim)
c-)Devredeki LED ideal bir parlakliga ulasana kadar voltaji arttirdik,iyi bir parlaktikta 1s1k
verdiginde:

Vbp=2,136 V (LED iizerindeki voltaj)

Vr =1,405 V (100 Q’luk direnc tizerindeki voltaj)

Ip= Vr/R =1,405V /101,25 Q = 13,88 mA (100 Q’luk direng iizerindeki akim)

d-)
E (V) 0 1 2 3 4 5 6
Vo (V) 0,07 | 1,05 | 1,89 [ 2,07 | 2,19 | 2,32 | 2,42
VR (V) 0 0 | 0,16 1,01 1,84]273]364
In= VR/R (mA) | 0 0 | 1,6 | 10,1 | 18,4 | 27,3 | 36,4
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Part 2 Zener Diode Characteristics

i =,

a-)Devreye bagladigimiz diren¢ R(meas=101,25€2




b-)

E (V) 0 1 2 3 4 5 6 7 8 9 110 | 11 12 | 13 | 14 | 15
Vz (V) 0 | 1,07 | 2,05 | 3,04 | 4,02 | 502 | 6,00 | 7,06 | 8,06 | 9,01 | 9,94 | 10,16 | 10,35 | 10,56 | 10,80 | 10,93
Ve (V) 0 0 0 0 0 0 0 0 0 0 |009]| 088 | 1,59 | 2,39 | 3,17 | 3,97
12=Vi/Rmeas (mA) | O 0 0 0 0 0 0 0 0 0 |08 | 869 | 157 | 236 | 31,3 | 39,2
Tablo — 2

¢-)Ohm kanunundan yararlanarak tablodaki 1z satir Iz = VR / Rmeas esitliginden hesaplanir.(Tablo

2’de tammlanmustir...)
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e-) Vz = 10 V.(Bizim oélctiigiimiiz 9,94 V) Ciinkii bu noktadan sonra Zener Diode akimin

gecmesine izin vermeye baglamigtir.

f-) rav = AVz / AL

Al = 23,6-0,89 = 2291mA , AV:= 10,56 — 9,94 = 0,62V

rav = 22,91/0,62 = 0,027 Q2

g-) Zener Diode “on” iken : Rz=0,027 Q, V:=9,94V

h-) Zener Diode “off” iken : AV.=9,94 V, Al.=0,89

rav = AV2 / AL = 9,94/0,89
R.=11,17 Q



Part 3 Zener Diode Regulation
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ﬂ-) R(mcas]:987,8 Q § RL[mcas):976,2 Q g Vz:7,526 Vv

b-) (calculated) V=10V
(calculated) Vr=5V
(calculated) Ir=5/987,8=5mA
(calculated) 1.=10/976,2=10mA
(calculated) Iz= Ir- IL= 5-10 = -5 mA

c-) (measured) V.=7,507 V
(measured) VrR=7,529 V
(calculated) Ir=7,529/987,8 = 7,62mA
(calculated) I.=7,507/976,2 =7,69mA
(calculated) Iz=Ir-1.=7,62-7,69= - 0,07mA

Re deki 1K’lik direnci 2.2K lik direncle degistirdigimizde:

d-) (calculated) ViL=10V
(calculated) Vr=5V
(calculated) Ir=5/987,8=5mA
(calculated) 1.=10/2204,3=4,5mA
(calculated) 1z=5-4,5 = 0,5mA

e-) (measured) V1=9,934
(measured) Vr=5,102
(calculated) Ir=5,102/987,8 =5 mA
(calculated) 1.=9,934/2204,3 = 4,5 mA
(calculated) Iz= Ir-IL=5-4,5 =0,5 mA



